Abstract Caregiving for persons with dementia has been associated with exacerbated stress and burden that can impact the health and well-being of those providing care. Spouses and adult children are the majority of these caregivers and their needs and vulnerabilities often differ. In addition, ethnicity and race are also factors that can influence caregiver needs and responses. This paper reviews recent studies on caregiver well-being, relationships, and ethnicity and interventions that may support those in caregiving roles.
Introduction
It is estimated that 70 % of the 4.5 million persons with Alzheimer's disease (AD) in the United States live at home with family and friends providing 75 % of their care. This care can range from just a few hours a week to more than 117 h [1] . Caregiving for persons with AD is particularly demanding as the needs for care escalate with the progress of the disease. Thus, both the physical and mental health of caregivers are at risk as they become vulnerable to stress and depression which can contribute to negative health behaviors, such as neglecting preventive care or attending to personal health care needs [2, 3, 4•]. Because caregivers play such vital roles for persons with dementia, it is critical to understand the factors that affect their well-being and their caregiving roles. This article begins with a review of the many types of dementia and research on the many variables that can impact caregivers as well as interventions that can improve or enhance their quality of life.
Types of Dementia
Dementia involves the loss of memory and other mental abilities that interferes with the ability to perform the activities of daily life. These losses result from changes in the brain and are associated with various causes. Consequently, there are different types of dementia, including vascular dementia, Huntington's disease, dementia with Lewy bodies, Creutzfeldt-Jacob disease, Parkinson's disease dementia and dementia resulting from traumatic brain disease.
However, the most common type of dementia, accounting for 60-80 % of all cases, is that resulting from Alzheimer's disease [5] . Alzheimer's disease is a major public health problem; by the year 2050, it is estimated that 13.5 million individuals in the United States will manifest symptoms of AD.
Early symptoms of Alzheimer's disease (AD) include difficulties remembering names and recent events, apathy, and depression. As the illness progresses symptoms include impaired judgment, disorientation, confusion, behavior changes, and difficulty speaking, swallowing and walking. These changes result from the deposits of beta-amyloid plaques, protein tangles in the brain. The illness is most common among persons 65 and older with the risk increasing with age and reaching nearly 50 % after age 85. Family history is a major risk factor with head trauma, cardiovascular health, and alcohol also possible contributors to the disease. The illness is also found in younger persons with approximately 4 % of those with AD younger than 65 years.
Research on the progression rate of AD shows considerable variability among patients. The average length of life from the time of diagnosis to death varies and can be 3 to 4 years if the person is over 80 when diagnosed to 10 years or more for younger persons. A 15-year study of 597 patients that began at the initial clinic visit, identified two groups, slow progressors and fast progressors [6•]. Overall, the slow group lived longest with a median survival rate from the initial visit of 4.7 years in comparison to 2.5 years for fast progressors. The results are viewed as important for clinical trials of drug treatments, for the development of biomarkers and for developing education for caregivers.
Facilitators of Caregiver Well-being
The bulk of care for persons with AD in the United States is provided by family members who receive little formal assistance [7] . Studies comparing caregiving spouses and adult children find that the illness can have particularly deleterious effects on the health and mental well-being of spouses who must deal with the daily stress associated with caregiving. This stress is exacerbated by the fact that they frequently have little respite from caregiving and must deal with the realization that they are losing a key intimate relationship in their lives [8, 9] .
Coping, the ability to relieve the effects of a stressful situation by managing or reducing associated tension is particularly important in caregiving with successful coping associated with better reported health [10, 11] . Unfortunately, those caregivers with the highest anxiety and depression are more prone to use dysfunctional coping strategies such as disengagement than less anxious or depressed caregivers [12] . Among the many factors that may be related to coping is the meaning that caregivers give to caregiving. Those who are able to perceive it positively and as a means to spiritual growth are better able to transcend the difficulties and stresses that it entails [13] . These perspectives assist in decreasing feelings of burden and stress.
Other factors that can buffer the stress encountered by the caregiver are social supports [14] , mastery, the ability to control factors affecting one's life [15] and feelings of self-efficacy, the belief that one's behaviors produce certain outcomes [16] . Helping caregivers to engage in techniques such as meditation and relaxation training can potentially increase their feeling of self-efficacy, i.e., to manage stress and/or burden. Assisting caregivers to manage their own upsetting thoughts, regardless of the burden they are experiencing, can lower their levels of distress, while teaching them how to control their thinking can reduce the negative responses that lead to stress [17•]. At the same time, individual assessments are critical in determining what specific aspects of caregiving to target for intervention, i.e., because they are most stressful to the individual.
Differences in Effects of Caregiving on Spouses and Adult Children
Studies on the impact or stress associated with caregiving by family members have highlighted the vulnerability of spouses, with some risks particularly high for husbands and others for wives who act as caregivers. Caregiving can contribute to their own cognitive decline [18•, 19, 20] . Research on married couples finds the risk of developing dementia, where one acts as caregiver, is six times greater than in those couples where there is no dementia with the incidence highest for husbands caring for wives [21] Ongoing research is seeking what variables, psychological and physical, may contribute to this increased risk of dementia among caregiving spouses.
Marital communication and interaction are important influences on relationship satisfaction. These influences can be severely impacted by dementia as the impaired partner becomes less able to effectively engage. Research, using both self-reports and observations of communication patterns between couples, found poor communication related to high depression scores in caregivers [22] . Women may be most vulnerable to declining interactions as the impact was greater on caregiving wives who showed more depression to this declining interaction than caregiving husbands. Thus, if wives do show cognitive declines, it may result from the depression that they experience as caregiver.
A study of over 500 spousal and adult children caregivers found that, for both groups of caregivers, problematic behaviors of the care recipient and the ways in which they are interpreted by the caregiver are significant predictors of burden and stress. Moreover, for each group these behaviors were strong predictors of nursing home placement [23] . The stress resulting from dealing with these behaviors increased the desire to institutionalize the relative. However, the predictors of stress varied between adult children and spouses. Adult children who perceived the care recipient's behavior as manipulating or overly demanding were more likely to be interested in institutionalizing while the extent to which caregiving was perceived as causing anxiety or depression was a significant predictor for spouses. The authors conclude that all caregivers should benefit from interventions that assist them in coping with problematic behaviors. At the same time, adult children may require greater assistance in dealing with relationship burden while spouses could benefit most from assistance that reduces feelings of stress.
One set of factors that is critical in spousal caregiver well-being are feelings of mastery as they help to moderate the impact of stressors on depression. Consequently, interventions that help caregivers to improve their self-evaluations and convince them that they can handle difficult caregiving challenges can be protective of their own mental health [24, 25] . Interventions that provide them with specific skills and assist caregivers to perceive the positive aspects of their roles are important in mediating the burdens they may experience.
Ethnicity and Caregiving
Ethnicity and culture have been explored in their relationships to caregiver outcomes. with particular attention paid to the role of familism, the belief that families should provide care to their relatives, and cultural norms that dictate appropriate role behaviors [26] . Such values ay actually increase caregiver distress as families are reluctant to use formal supports [27] or to institutionalize [28] . It is important to recognize that familism is a multi-dimensional concept that has both positive and negative effects on caregivers. When the family is perceived as a strong source of support the influence is positive, but dysfunctional thoughts such as beliefs that one should never lose control or get angry may become barriers to coping [29] .
Several studies have explored the relationship between race and caregiving status with many suggesting that black caregivers have an easier time adapting than white caregivers. Blacks are less likely to report feeling emotionally distressed or depressed [30] and more likely to report positive caregiving experiences in comparison to other racial groups [31] . A longitudinal study of racial differences in caregiver adaptation [32] found black caregivers declining in depressive symptoms over time while these emotions remained relatively stable for whites. Possible factors that may contribute to the ability of blacks to adjust more easily to the demands and stresses of caregiving include their religious involvement, availability of social supports and positive attitudes towards caregiving that diminish the perceived sense of burden that caregiving often entails.
A qualitative study utilizing focus groups found differences among ethnic groups with regards to a stigma associated with dementia. This stigma could affect caregivers' willingness to seek assistance or to discuss the illness outside of the family. The findings suggest that AfricanAmerican, Chinese-American and Hispanics are more likely to perceive the illness as a stigma with such beliefs seriously impeding the likelihood that they will seek advice or medical interventions [33] .
Findings from the Duke Caregiver Study that included 87 intergenerational caregivers (50 white and 37 black) examined the ways in which living arrangements contribute to the stress of caregiving vary by race. Among intergenerational caregiving dyads, living together with the care recipient was most distressing for black caregivers while living apart was more distressing for whites [34] . Further research into these differences should help in uncovering the specific aspects of these arrangements, such as privacy and space, and how they may interact with other components of depression that impact caregivers' stress Communicating to care recipients that they are loved, respected, and worthy of special considerations has been explored in relation to ethnicity and caregiver outcomes [35] . Research indicates that such communication partially explains the differences between the subjective appraisals of caregivers and can contribute to the burdens they experience [36] . The research findings suggest that interventions to enhance such communication be targeted to specific groups. For example, White/Caucasian and Hispanic/Latino caregivers who may be less verbal in expressing their feelings may benefit from interventions that focus on ways to demonstrate respect for the care recipient, while Black/African American caregivers could benefit most from interventions that enhance their own positive emotional responses to their caregiving roles.
Studies on the role of religion and its possible support for caregivers indicate that its impact also varies among ethnic groups. Thus, greater subjective religiosity, importance of religion to the individual was related to increased health risk for white non-Hispanic caregivers. Among Latina caregivers, non-organizational religious coping, such as individual prayer, decreased their health risks [37] . For both groups, increased subjective religiosity was significantly associated with decreases in regular exercise, a positive health behavior
The relationship between religious coping, burden, depression, and race was studied among 211 African American, 220 White, and 211 Hispanic caregivers. Religious coping, the use of prayer, mediated burden and depression and was used most by African Americans [38] . Further research on the dimensions of religion and religious practices and the ways that they impact caregivers is needed if it is to be incorporated into the design of interventions.
Desire to Institutionalize
The decision to institutionalize a relative with dementia is generally a very difficult one for families. Most patients express a desire to remain at home and families attempt to adhere to this desire as long as possible. Research also indicates that cultural values and the ways in which caregiving are perceived may also be important influences on the decision to institutionalize [39] .
At some point the need to institutionalize becomes a reality for many caregivers. Risk factors for institutionalization include caregiver stress [40] , burden [41] , the behaviors of the care recipient [42] , and ethnicity [43] . A meta-review of 782 studies which examined factors predicting nursing home placement for persons with dementia found that the greater emotional stress of the caregivers, a desire to institutionalize, and feelings of being "trapped" in care responsibilities increased the likelihood of placement [44] .
These findings are supported through a longitudinal study of over 5,000 caregivers which found that more than 40 % of the persons with dementia who, at baseline, were being cared for at home entered a nursing home during the 3-year study period [45•] . Both the burden experienced by the caregiver and the behavioral/psychiatric symptoms of the parent or spouse receiving care contributed to the institutionalization. This suggests that, if institutionalization is to be prevented or delayed, it is critical to deliver treatment simultaneously to both the caregiver and the parent or spouse with dementia.
The quality of the relationship which may be defined as the degree of warmth and conflict between the caregiver and the parent or spouse with dementia is important in nursing home placement. Findings from some studies suggest that male caregivers may be more influenced by the quality than women and thus more ready to institutionalize when they perceive the quality as poor [46•] . Reasons for the differences between the genders are not clear but it may be that women are more accustomed to the caregiving role and more accepting of it.
Promising Interventions
New technology appears to have direct benefits for caregivers as it helps to reduce the stress and burden they experience. Internet technology that includes use of computers for easy access to professionals and other caregivers through support groups is promising [47•] . However, caregivers are also likely to require much assistance in learning how to use the internet and such modalities as chat rooms or downloading streaming videos. Recruitment to these new types of supportive services is often difficult as caregivers frequently feel unable to commit to the demands of learning a new technological program. However, once enrolled, they tend to find them supportive.
Assistive technology can also be supportive of caregivers. Mobility monitors and tracking systems can be helpful in reducing wandering and thus relieve worries for caregivers. The transmitter on the ankle or wrist triggers an alert that is sent to the caregiver if the person goes outside of a specific range. Identification bracelets with the diagnosis and a 24-hour hotline number if the person wanders also ease the stress on caregivers.
Finally, a systematic review of over 685 articles on studies that explored the effectiveness of interventions for caregivers of persons with dementia concluded that welldesigned multi-component interventions can be effective in reducing caregiver burden and depression. Involving the person with dementia as well as the caregiver, encouraging active participation in educational interventions for caregivers, offering individualized rather than group session, and targeting the reduction of specific behaviors in the care recipient had the most positive caregiver outcomes [48] .
Conclusions
The majority of caregiving to persons with dementia continues to be given by the family with most of these caregivers being the spouse or the adult child. Both of these groups are vulnerable to feelings of burden and stress that can impact their own well-being and their willingness to continue in the caregiving role. The responses of the caregiver may also be influenced by their gender, ethnicity, and race and even their living arrangements. Studies reviewed reflect the complexity of the caregiving relationships and the difficulties involved in understanding how a particular caregiver may respond. Personality, selfefficacy, feelings of mastery, quality of relationship and responses to stress are all important considerations in determining how best to address caregiver vulnerabilities and needs. Being able to accurately assess these factors at the individual level is necessary to ensure that that appropriate interventions are offered. At the same time, heterogeneity among caregivers necessitates the availability of a multitude of interventions that can be selected and customized for unique needs and situations.
New technologies and assistive devices hold the promise of being supportive to caregivers although special efforts are necessary to increase the acceptability and utilization of such technologies. Further research into the factors that increase caregivers' willingness to accept new interventions and ways of educating them about their use may be important factors in helping to reduce caregiver burden and stress. This study analyzed the moderating effect of selfefficacy on burden and upsetting thoughts in caregivers. Selfefficacy for controlling upsetting thoughts may be particularly effective for caregivers who report high burden scores, attenuating the impact of burden on caregivers' distress (depression and anxiety).
